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never perfected so as to give results approximately quantitative, except
in the case of less than a third of the known amino acids, it was
shown in these few cases that there are great variations in the pro-
portions of amino acids obtained from proteins from different
sources. Thus, the proteins of the muscle tissues of several species of
animals yield between 12 and 14 per cent of glutamic acid. This amino
acid is present in the two principal proteins of the wheat kernel to
the extent of about 40 per cent. Other equally great differences were
shown to exist in the composition of proteins of common foods.
Since nine or more of the amino acids are, apparently, totally in-
capable of being synthesized by the body, it is necessary that they
be provided in the diet in such amounts as are essential to the various
bodily structures and functions. It is obvious, therefore, that the
practical problem in protein nutrition is the provision of foodstuffs
whose proteins furnish amino acids needed by the body, and in the
requisite amounts. In the present state of our knowledge it appears
that the problem may be illustrated by comparing the digestion
products of the protein molecule to the letters of the alphabet.
The proteins of the food and of the body tissues, which are unlike each
other, may be regarded as made up of the same letters arranged in dif-
ferent orders and present in different proportions. During growth the
ingested food proteins are resolved into the constituent amino acids and
perhaps some simple peptides. These, after absorption, are reassembled
in nexv order, and in new proportions to form the tissue proteins and
promote bodily functions. For example, let the muscle tissue of an ani-
mal be compared to a block of printer's type so arranged as to print the
rhyme "Jack Spratt could eat no fat, and his wife could eat no lean."
Then allow the proteins of which the muscle consists to be represented
by the individual words, and the protein digestion products, i. e.,
amino acids, by the letters of which the words consist. Now let
the animal ingest food proteins which correspond to a block of type
that would print the jingle "Peter Piper picked a peck of pickled
peppers." It is easy to understand that when the proteins of the
food are resolved into their constituent letters, namely, amino acids,
and an effort is made to form the bodily proteins of the new and
different printer's type from the letters supplied by the food, the
transformation cannot be made.
The significance of this illustration is shown concretely by the
nutritive behavior of the protein of corn, zein, and the amino acids,
lysine and tryptophane, in which zein is particularly deficient Muscle
tissue protein contains considerable amounts of lysine and trypto-
phane. If these should correspond to the Jack Spratt jingle and
zein should correspond to the Peter Piper jingle it is obvious that